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(57) ABSTRACT 

The present invention relates to a manufacturing method for 
an opto-mechanical connector (10) and to the connector 
itself. The invention includes that a ?xture (1) is manufac 
tured With straight and parallel grooves (2,3) running on the 
upper side of the ?xture (1) from a ?rst ?xture side (1a) to 
a second ?xture side (1b), and Which grooves (2,3) are 
intended partly for optical ?bers and partly for guide pins. A 
lid (4) is attached above the ?xture (1), Whereafter optical 
?bers (8) from, for example, a ?ber ribbon cable (6) are 
introduced into the grooves (2) intended for the ?bers from 
the ?rst ?xture side (1a) so that the ?ber ends (8) extend out 
through the second ?xture side (1b). Guide pins (9) are 
furthermore introduced into the grooves (3) intended for the 
guide pins. The structure obtained (?xture (1), lid (4), ?ber 
ends (8) and guide pins is completely or partially 
enclosed by a plastic capsule (11). 

12 Claims, 3 Drawing Sheets 
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OPTO-MECHANICAL DEVICE 

TECHNICAL FIELD 

The present invention relates to a production process for 
an opto-mechanical connector and to the connector itself. 

STATE OF THE ART 

In order to reduce the total cost for connecting optical 
?bers, multi?bre connectors are used. The advantage of 
these is that the time-consuming and thereWith costly 
mounting and supplementary Work stages can be performed 
on several ?bers at once. 

One of the best knoWn embodiments of multi?bre con 
nectors is the Japanese so-called MT-connector. This is 
based upon a precision part made of extruded thermosetting 
plastic in Which the ?bers are mounted (glued). 

In another embodiment of multi?bre connectors, an 
MT-compatible optical connector is extruded directly onto 
the ?bers, see SWedish Patent Application No. 9301858-8. 
The ?bers as Well as guide pins are placed and ?xed in 
V-shaped grooves in the cavity of the mould, after Which the 
extrusion takes place. This method means that the gluing 
operation disappears, Which rationalises the production and 
is expected to loWer the cost for it. 

In order to bring about the loW damping Which is aimed 
for, for example in a ?ber connection, extremely dimension 
and ?tting tight tolerances (better than 1 pm) are required. 
This is naturally associated With great dif?culties and costs 
When using traditional machining methods such as milling 
and sparking in order to achieve the required precision in the 
mould. But even When this has been achieved there still 
remain problems. The ?bers can be positioned incorrectly in 
the grooves if the grooves or the ?bers are contaminated 
with eg left-overs from the casting. This can occur When 
the thermoplastic contains a large quantity of ?ller (approx. 
70% by Weight) consisting of quartZ grains (With a diameter 
up to 50 pm), Which can get into the V-grooves. Careful 
cleaning of the moulds and inspection after each extrusion 
cycle are therefore necessary, Which leads to higher manu 
facturing costs. 
A solution is to use small precision parts, so-called 

?xtures, as micro-mechanical supporting elements. The pre 
cision parts can be manufactured in eg silicon, Whereby 
several of these can be obtained from a silicon disc, Which 
can give a loW manufacturing cost. The precision parts 
position ?bers and guide pins in relation to each other and 
are moulded into the connector. This means that the preci 
sion requirement on the moulding cavity is reduced consid 
erably. 

European Patent Application No. 0 642 043 A1 shoWs an 
optical connector Which comprises a precision part With a 
lid, Which is moulded into the connector. The precision part 
has V-grooves for ?bers and guide pins. The connector has 
an opening so that parts of the V-grooves for the ?bers are 
exposed. The ?bers can be Watched through this opening 
When they are introduced into the connector and ?xed When 
they are positioned in a predetermined place. 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to obtain an optical 
connector, especially for ?ber ribbons, Which can be quickly 
and easily connected and Which gives a very loW damping. 
The connector shall have high mechanical precision and 
furthermore be simple and cheap to manufacture. 

This is achieved by using a precision part as a micro 
mechanical supporting element. The precision part is manu 
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2 
factured With grooves for ?bers and guide pins. A lid is 
fastened on the precision part and the ?bers and guide pins 
are positioned in the respective grooves, after Which the 
encapsulating takes place. 
The precision part or ?xture is manufactured With straight 

and parallel grooves running on the upper side of the ?xture 
from a ?rst ?xture side to a second ?xture side, and Which 
grooves are partially intended for optical ?bers and partially 
for guide pins. A lid is fastened above the ?xture, for 
example by anodic bonding. Fiber ends from, for example, 
a ?ber ribbon cable are introduced into the grooves intended 
for the ?bers from the ?rst ?xture side so that the ?bre ends 
extend out through the second ?xture side. Guide pins are 
introduced into the grooves intended for the guide pins. 
They can stick out through both the ?rst and the second 
?xture side. 

The structure obtained (?xture, lid, ?bre ends and guide 
pins) is positioned in a mould cavity, Whereafter the struc 
ture is completely or partially surrounded by a capsule, 
especially one made of plastic. The ?bre ends can then be 
polished. 

If the mould cavity is equipped With means so that the 
second side of the ?xture is surrounded by plastic, any 
necessary polishing is made simpler because it is easier to 
polish a combination of ?bers and plastic than ?bers and 
?xture material. The means can also be so shaped (for 
example With bevellings) that the impressions from it form 
marks Which make it possible during polishing to match the 
distance to the second side of the ?xture. 

An advantage of the present invention is that the precision 
requirements on the mould cavity are reduced considerably 
When micro-mechanical supporting elements are used. 

Furthermore, the risk of contamination in the grooves is 
eliminated. This gives a more rational manufacturing. 

Another advantage is that, if the connector is extruded or 
pressed directly onto the ?bers and ?xtures, the ?bre does 
not need to be glued Which simpli?es and reduces the cost 
of the manufacturing. 

Yet another advantage of the invention is that the 
moulded-in ?xture functions as an anchor in the plastic and 
facilitates the fastening of the ?bers. 

Furthermore, any necessary polishing Will be more simple 
if the second side of the ?xture is surrounded by plastic, and 
consequently only a combination of ?bers and plastic need 
to be polished. By using means Which give an impression 
With markings, the distance to the second side of the ?xture 
can be matched during polishing. 

DESCRIPTION OF THE DRAWINGS 

The invention is described more closely beloW With 
reference to the appended draWings. 

FIGS. 1 and 2 illustrate a high-precision part according to 
a preferred embodiment of the invention. 

FIGS. 3 and 4 illustrate a high-precision part With lid and 
?bers resp guide pins positioned according to a preferred 
embodiment of the invention. 

FIGS. 5—7 illustrate an opto-mechanical connector 
according to a preferred embodiment of the invention. 

PREFERRED EMBODIMENTS 

In FIGS. 1 and 2, a high-precision detail or ?xture 1 made 
preferably of silicon is shoWn in perspective and from one 
side. The ?xture 1 has grooves 2 for optical ?bers from eg 
a ?bre ribbon cable. In FIGS. 1 and 2 the number of grooves 
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2 is eight, but can be any arbitrary number. The ?xture 1 also 
has grooves 3 for the guide pins (Which are used for the 
external connection). The grooves 2, 3 can have any arbi 
trary cross-sectional shape but preferably have a V-shape. 
The grooves 3 can advantageously have ?at bottoms. In the 
folloWing they Will also be referred to as V-grooves. All the 
V-grooves are straight and parallel and run on the upper side 
of the ?xture from a ?rst ?xture side 1a to a second ?xture 
side 1b. 

Preferably, several ?xtures 1 are manufactured at the same 
time on a silicon disc. All the V-grooves 2, 3 are de?ned by 
one and the same mask, Whereafter Wet etching takes place. 
The precision betWeen the V-grooves 2, 3 is ensured this 
Way. 

According to the invention, an upper part or a lid 4, 
consisting of glass, silicon or other material, is fastened onto 
the ?xture 1. In FIGS. 3 and 4 the lid 4 can be seen mounted. 
Together With the lid 4 the V-grooves 22 for the ?bers form 
triangular capillaries With an accurate ?t to the outer dimen 
sions of the ?bers. The lid can have a recess 5 above the 
V-grooves 3 of the guide pins Which permits a loose ?t With 
the outer dimensions of the guide pins. The lid 4 can be 
joined to the ?xture 1 by bonding techniques, eg anodic 
bonding. Which bonding technique is most suitable depends 
on the choice of material in the lid 4. The bonding can 
advantageously be performed parallel on the silicon disc. 
The separate details can then be saWn out. 

According to the invention, optical ?bers 8 are introduced 
into the triangular capillaries, (i.e. into the grooves 2 
intended for the ?bers) from the ?rst ?xture side 1a so that 
the ?bre ends 8 project out through the second ?xture side 
1b. The optical ?bers 8 can, for example, originate from a 
multi?bre cable 6, Which has its protective casing and the 
protective casing 7 of the individual ?bers removed from 
one end. The lid 4 and/or the ?xture 1 can be bevelled on the 
side Where the ?bers 8 are introduced so that the triangular 
capillaries obtain funnel-like openings (not shoWn in the 
draWings). This facilitates the introduction of the ?bers 8 
considerably. 

The ?bre ends 8 can be ?xed in any suitable manner, eg 
by gluing into the V-grooves 2, but this is not necessary. 
They can also be ?xed into a mould cavity during, for 
example, the shaping of a capsule 11. The guide pins 9, 
called mould cavity guide pins, are introduced into the 
grooves 3 intended for the guide pins. 

The positioning in the mould cavity can, for example, take 
place in the same Way as stated in the SWedish Patent 
Application 9403573-0, ie by in?uencing the ?xture 1 from 
beloW With an upWardly directed force (eg a spring force) 
so that by means of suitably shaped opposing surfaces (from 
above) the mould cavity guide pins 9 are brought to rest 
against the side Walls 3a of the V-grooves. The grooves 
should be so constructed that the centre lines for the ?bers 
8 ?xed in the triangular capillaries lie in the same plane as 
the centre lines of the guide pins 9. 

The production of the surrounding capsule 11 (see FIG. 5) 
then takes place so that an optical and mechanical interface 
is formed. Preferably extrusion pressing (transfer moulding) 
or injection moulding of plastic directly onto the ?bers 8 and 
the ?xture 1 is used, and consequently the ?bers 8 do not 
need to be glued, Which simpli?es the manufacturing and 
makes it cheaper. In FIG. 5 the ?nished connector 10 is 
shoWn schematically in perspective. One side of the con 
nector has been made transparent here for the sake of 
illustration. FIG. 6 shoWs a cross-section of the connector 
and in FIG. 7 the connector is seen from in front. The 
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4 
?nished connector advantageously has guide pins 9 Which 
are not identical to the guide pins used in the mould cavity. 
The guide pins can be of different length (cf. FIG. 3, FIG. 5 
and FIG. 6). Preferably, the connector folloWs the so-called 
MT-connector standard. 

Preferably, the ?bre ends 8 are polished after the produc 
tion of the plastic capsule. The polishing can cause problems 
because a number of different materials are present in the 
front 10a of the connector. By shaping the mould cavity With 
opposing means for the ?xture 1 and using the stiffness of 
the ?bers, a precision part can be formed Where only the 
?bre ends 8 extend out of the front 11a of the plastic capsule, 
as shoWn in FIG. 7. According to the invention, polishing 
only of the front 11a of the plastic capsule and the ?bers 8 
then takes place, just as for an ordinary MT-connector. 

Alternatively, the mould cavity can be shaped in such a 
Way that a tongue of plastic (not shoWn) is formed Which 
surrounds the ?bre ends 8 projecting out of the front 11a of 
the plastic capsule. In particular, this tongue has a Waist (not 
shoWn) near the front 11a of the plastic capsule so that the 
tongue can easily be broken off (at the Waist) after the plastic 
capsule moulding. The fracture surface of the front can then 
be polished. 

If the opposing surface in the mould cavity is manufac 
tured in a suitable way (eg bevelled), the impressions 12,13 
from the opposing surface can also be used as markers in 
order to determine hoW much plastic remains betWeen the 
front surface 11a of the plastic capsule and the enclosed 
?xture 1, so that the polishing can be stopped at a prede 
termined distance. 

By using micro-mechanical supporting elements 1 as in 
the present invention, the precision requirements on the 
mould cavity is reduced considerably. The risk of contami 
nation of the grooves 2, 3 is reduced considerably in relation 
to if the grooves Were to lie in the tool itself. This gives a 
more rational manufacturing. Furthermore, the cast-in ?x 
ture 1 functions as an anchor in the plastic and simpli?es the 
fastening of the ?bers. 
By injection moulding or extrusion moulding the ?bers 8 

onto the micro-mechanical supporting element 1, the con 
ventional gluing step disappears, Which gives a simpler and 
cheaper manufacturing. 
The polishing becomes simpler if the second side 1b of 

the ?xture is surrounded by plastic, and consequently only 
a combination of ?bre and plastic needs to be polished. By 
using opposing surfaces Which give impressions 12,13 With 
markings, the distance to the second side of the ?xture can 
be matched during the polishing. 
What is claimed is: 
1. Process for the production of an opto-mechanical 

connector, comprising the steps of: 
manufacturing a ?xture With straight and parallel optical 

?ber grooves and guide pin grooves running on an 
upper side of the ?xture from a ?rst ?xture side to a 
second ?xture side the optical ?ber grooves being 
adapted to receive optical ?bers from a ?ber ribbon 
cable and the guide pin grooves being adapted to 
receive guide pins, 

fastening a lid onto the ?xture, 
introducing optical ?bers into the optical ?ber grooves 

from the ?rst ?xture side so that ends of the optical 
?bers extend out through the second ?xture side, 

introducing guide pins into the guide pin grooves, 
positioning a structure including the ?xture, the lid, 

optical ?bers, and guide pins in a mold cavity, 
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at least partially enclosing the structure by a plastic 
capsule by molding, the molding including providing 
opposing surfaces in a mold cavity for positioning of 
the structure so that When the structure is at least 
partially enclosed by a capsule, at least a side of the 
structure comprising the second ?xture side is enclosed 
by plastic. 

2. Method according to claim 1, further comprising 
enclosing the structure by a plastic capsule by injection 
molding or transfer rnolding. 

3. Method according to claim 1, further comprising pol 
ishing the ends of the optical ?bers extending out of the 
second ?xture side. 

4. Method according to claim 1, further comprising pro 
viding recesses in the lid above the guide pin grooves so that 
a loose ?tting to the outer dimensions of the guide pins is 
achieved. 

5. Method according to claim 1, further comprising fas 
tening the lid onto the ?xture by bonding. 

6. Method according to claim 1, further comprising form 
ing the opposing surfaces such that irnpressions from the 
opposing surfaces de?ne markers for determining a distance 
betWeen a surface of the capsule and the second ?xture side. 

7. Method according to claim 1, further comprising 
enclosing the optical ?ber ends extending out from the 
second ?xture side by a plastic tongue With a Waist and 
breaking the plastic tongue off at the Waist after forming of 
the connector. 
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8. Method according to claim 1, further comprising 

providing, With the mold cavity, an upWardly directed force 
so that the guide pins are caused to contact side Walls of the 
grooves. 

9. Opto-rnechanical connector, comprising: 
a ?xture With straight and parallel optical ?ber grooves 

and guide pin grooves running on an upper side of the 
?xture from a ?rst ?xture side to a second ?xture side, 

a lid attached above the ?xture, 

optical ?bers disposed in capillaries de?ned by the guide 
pin grooves and the lid such that ends of the optical 
?bers extend out through both the ?rst side and the 
second side of the ?xture, and 

a molded plastic capsule formed around a structure corn 
prising the ?xture, the lid and the optical ?bers such 
that it completely surrounds the ?xture and the lid. 

10. Opto-rnechanical connector according to claim 9, 
Wherein the ends of the optical ?bers extending out of the 
second side of the ?xture are level With the front of the 
capsule. 

11. Opto-rnechanical connector according to claim 10, 
Wherein the ends of the optical ?bers are polished. 

12. Opto-rnechanical connector according to claim 9, 
further comprising guide pins disposed in the guide pin 
grooves. 


